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1 - Certain claims were found unsearchable (see Box I). 

2. \^ Unity of Invention Is lacking (see Box II). 

3 - [xl Tne intem a tion al application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
international search was carried out on the basis of the sequence listing 
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Search Report, submit comments to this Authority. 



6. The figure of the drawings to be published with the abstract is: 

Figure No. 3 as suggested by the applicant. 
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This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reas 

1. I X | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 15-39 are directed to a method of treatment 
of the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 

2. 1 | Claims Nos.: 

^nowon^ re ' ate t0 ? a ?M f the lnternat j° nal Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: hi* 



3. \^\ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 



1 ' O slaTchabledai^ ^ ^ P3id by the applicant ' this 'nternational Search Report covers all 
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3 ' IZ] rnl n r?^™l°* thC ! reqU l red a ^ na{ searcn fees were timely paid by the applicant, this International Search Report 
covers only those claims for which fees were paid, specifically claims Nos.: M 



^ mctffi^ tH C l d -!; 0na l Sea / Ch + fees , wer ® time 'V P aid b y th e applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos : 



Remark on Protest J~j The additional search fees were accompanied by the applicant's protest. 

| ] No protest accompanied the payment of additional search fees. 
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(PCT Article 36 and Rule 70) 



PCT 



Applicant's or agent's file reference 
1038-827 MIS/bh 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International application No. 
PCT/CA98/00697 



International filing date (day/month/year) 
16/07/1998 



International Patent Classification (IPC) or national classification and IPC 
C12N 15/45 



Priority date (day/month/year) 
18/07/1997 



Applicant 

CONNAUGHT LABORATORIES LIMITED et al. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 8 sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



II 
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III 
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IV 
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V 




VI 
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VII 
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VIII 





Date of submission of the demand 
16/02/1999 


Date of completion of this report 

1 2. 10. 99 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
jjjS} D-80298 Munich 

Z# Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer >^5SSr\ 

Roscoe, R (| $ \ 
Telephone No. +49 89 2399 2554 X^h*^/ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/CA98/00697 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments): 

Description, pages: 

1 -33 as originally filed 

Claims, No.: 

1 ~48 as received on 02/09/1999 with letter of 02/09/1999 

Drawings, sheets: 

1/19-19/19 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. Reasoned stat m nt under Article 35(2) with regard to novelty, inventiv st p or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 



Yes 
No: 



Claims 
Claims 



5-29, 32-48 
1-4, 30, 31 



Inventive step (IS) 



Yes 
No: 



Claims 
Claims 



1-48 



Industrial applicability (IA) 



Yes 
No: 



Claims 
Claims 



1-14, 40-42, 45, 46, 48 
15-39, 43, 44, 47 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1. Citations 

The documents mentioned in the present written opinion / International 
Preliminary Examination Report are numbered as in the search report, i.e. D1 
corresponds to the first document of the search report etc. 

The priority document pertaining to the present application was not available at 
the time of establishing this first written opinion. Hence, the current assessment is 
based on the assumption that all claims enjoy priority rights from the filing date of 
the priority document. If it later turns out that this assumption is incorrect, 
documents D9 and D10 cited in the search report could become relevant to the 
assessment of whether the present application satisfies the criteria set forth in 
Article 33(1) PCT. 

2. Reasoned statement on Novelty, Inventive Step and Industrial Applicability 
(Section V) 

2.1 Novelty (Art.33(2) PCT) 

Applicant now claims that the vector cannot replicate at the site it is introduced 
into a host. Such a definition cannot be used in a claim for a vector or 
composition comprising such. This sort of definition is only acceptable where a 
vector-host combination is specified and the ability to replicate is defined in this 
context. The vectors used in documents D1-D4 and D7 could all be considered 
as unable to replicate in certain hosts or in certain tissues within a host. 

The replication status of the recombinant Vaccinia viruses of D1, D3 and D4 is 
considered as follows: 

The virus of D1 is administered by scarification of the hind to rabbits and 
intraperitoneal^ or intranasally to mice. The recombinant viruses appear to retain 
the ability to replicate in normal host cells (discussion, lines 5-8). 
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In D3, mice were vaccinated intranasally, intraperitoneal^ or by scarification of the 
tail, or cotton rats were vaccinated intradermally. Different vectors were used 
compared to those in D1 and thus conclusions on the ability to replicate can not 
be drawn from one document to the other. In the discussion (1.18) it is suggested 
that limited replication may or may not occur in the mouse following intranasal 
vaccination. Further, the statement that "a small proportion may have initiated 
infection" following scarification suggests that replication is considered to be 
occurring at this site. 

D4 relates to intra-dermal and intra-nasal challenge of cotton rats. Again it is 
suggested that the virus replicates in the host (see p. 1909, col. 2, 2nd full 
para:"The wide host range..."). However it is not clear that this occurs following 
intradermal innoculation. This will have to be addressed by the applicant. 

Claims 1-47 are all limited to the use of a "vector that will not replicate when 
introduced into the host to be protected". D1 , D3 and D4 are not cited as novelty- 
destroying against these claims under the provision that a suitable terminology is 
found (which must of course have a basis in the application documents as 
originally filed). 

With regard to the Adenovirus vectors of D2, Ad4 and Ad7 vectors expressing 
RSV G protein were used to immunize dogs by the intratracheal route. UV- 
inactivated and thus non-replicating viruses were also used. Ad4 does not appear 
to replicate significantly in the dog lung anyway (see p. 769, last para.) . The 
suggestion that D2 cannot be considered to anticipate the present claims as these 
require that protective antibodies are formed is considered untenable. Protective 
antibodies will be formed - they may not be formed at the same level (this also 
would depend on the amounts inoculated anyway). Hence, document D2 
anticipates claims 1-4, 30 and 31. 

2.2 Inventive Step (Art.33(3) PCT) 

As can be seen from section 2.1, the concept of using an RSV G protein- 
expressing vector to immunize against RSV respiratory tract infections is well 
known in the prior art. Both replicative and non-replicative (at the administration 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/CA98/00697 

EXAMINATION REPORT - SEPARATE SHEET 



site) vectors have been used. The use of well known promoters / enhancers or 
specific sequences cannot be considered to confer inventivity to a process of 
vaccination against RSV using G protein-expressing vectors unless linked to some 
surprising effect. Given that it was known that G protein could elicit a significant 
and protective immune response to RSV, that the type of antibodies induced by 
the response had even already been analysed (e.g. D3) and that anti-G protein 
antibodies have already been used to detect the presence of G protein in cell 
samples (D2 and D4), it is entirely obvious that antibodies obtained by the 
vaccination procedure can be used to detect G protein (or placed in a kit for this 
purpose) and that monoclonal antibodies can be obtained from such a starting 
point. Hence, at present none of the claims are considered inventive. 

It is possible that applicant has indeed invented a much more effective RSV 
vaccine than is available in the prior art, yet the basis for this increased effectivity 
must be more clearly reflected in the claims, since it is these that have to be 
examined for inventive step. 

2.3 Industrial Applicability (Art.33(4) PCT) 

For the assessment of the present claims 15-39, 43, 44 and 47 on the question 
whether they are industrially applicable, no unified criteria exist in the PCT. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

3. Certain observations (Section VIII) 

3.1 Clarity (Art.6 PCT) 

. The terminology "non-replicating vector" has been replaced by "that will not 
replicate when introduced into the host to be protected". Such a terminology is 
fine in method claims (or claims to specific combinations of vectors and hosts) yet 
unsuitable for product claims where the context in which the product may be used 
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is irrelevant. The product per se needs to have novel attributes. 

If it was stated that the virus could not replicate in the respiratory tract, this would 
effectively impart a technical feature. 
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CLAIMS 

What we claim is: 

1. An immunogenic composition for in vivo 
administration to a host for the generation in the host 
of protective antibodies to respiratory syncytial virus 
(RSV) G protein, comprising a non-replicating vector 
comprising : 

a first nucleotide sequence encoding a RSV G 
protein or a RSV G protein fragment that generates 
antibodies that specifically react with RSV G protein, 

a promoter sequence operatively coupled to said 
first nucleotide sequence for expression of said RSV G 
protein in the host, and 

a second nucleotide sequence located between said 
first nucleotide sequence and said promoter sequence to 
increase expression of said RSV G protein in vivo from 
said vector in the host, and 

a pharmaceutically-acceptable carrier therefor. 
The composition of claim l wherein said first 
nucleotide sequence encodes a full-length RSV G protein. 

3. The composition of claim 2 wherein said nucleotide 
sequence comprises the nucleotide sequence shown in 
Figure 2 (SEQ ID NO:l) . 

4. The composition of claim 2 wherein said first 
nucleotide sequence comprises the nucleotide sequence 
encoding a full length RSV G protein having the amino 
acid sequence shown in Figure 2 (SEQ ID NO: 2) . 

5. The composition of claim 1 wherein said first 
nucleotide sequence encodes a RSV G protein from which 
the transmembrane coding sequence and sequences upstream 
thereto are absent . 

6. The composition of claim 5 wherein said non- 
replicating vector further comprises a heterologous 
signal peptide encoding nucleotide sequence immediately 
upstream of the 5' -terminus of said first nucleotide 
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sequence . 

7. The composition of claim 6 wherein said signal 
peptide encoding sequence encodes the signal peptide for 
human tissue plasminogen activator. 

8. The composition of claim 5 wherein said first 
nucleotide sequence comprises the nucleotide sequence 
shown in Figure 3 (SEQ ID NO: 3) . 

9- The composition of claim 5 wherein said first 
nucleotide sequence comprises a nucleotide sequence 
encoding a truncated RSV G protein having the amino acid 
sequence shown in Figure 3 (SEQ ID NO: 4) . 

10. The composition of claim 1 wherein said promoter 
sequence is a immediate early cytomegalovirus promoter. 

11. The composition of claim 1 wherein said second 
nucleotide sequence is the human cytomegalovirus Intron 
A. 

12. The composition of claim 1 wherein the non- 
replicating vector is a plasmid vector. 

13. The composition of claim 12 wherein the plasmid 
vector is pXL5 as shown in Figure 4. 

14. The composition of claim 12 wherein the plasmid 
vector is pXL6 as shown in Figure 5. 

15. A method of immunizing a host against disease 
caused by infection with respiratory syncytial virus 
(RSV) , which comprises administering to said host an 
effective amount of a non-replicating vector comprising: 

a first nucleotide sequence encoding an RSV G 
protein or a RSV G protein fragment that generates 
antibodies that specifically react with RSV G protein, 

a promoter sequence operatively coupled to said 
first nucleotide sequence for expression of said RSV G 
protein in the host, and 

a second nucleotide sequence located between said 
first nucleotide sequence and said promoter sequence to 
increase expression of said RSV G protein in vivo from 
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said vector in the host. 

16. The method of claim 15 wherein said first 
nucleotide sequence encodes a full-length RSV G protein. 

17. The method of claim 16 wherein said nucleotide 
sequence comprises the nucleotide sequence shown in 
Figure 2 (SEQ ID NO:l) . 

18. The method of claim 16 wherein said first 
nucleotide sequence comprises the nucleotide sequence 
encoding a full length RSV G protein shown in Figure 2 
(SEQ ID NO: 2) . 

19. The method of claim 14 wherein said first 
nucleotide sequence encodes an RSV G protein from which 
the transmembrane coding sequence and sequences upstream 
thereto are absent . 

20. The method of claim 19 wherein said non-replicating 
vector further comprises a heterologous signal peptide 
encoding nucleotide sequences immediately upstream of 
the 5' -terminus of said first nucleotide sequence. 

21. The method of claim 20 wherein said signal peptide 
encoding sequence encodes the signal peptide for human 
tissue plasminogen activator. 

22. The method of claim 19 wherein said first 
nucleotide sequence comprises the nucleotide sequence 
shown in Figure 3 (SEQ ID NO: 3) . 

23. The method of claim 19 wherein said first 
nucleotide sequence comprises a nucleotide sequence 
encoding a transverse RSV G protein shown in Figure 3 
(SEQ ID NO: 4) . 

24. The method of claim 15 wherein said promoter 
sequence is an immediate early cytomegalovirus promoter. 

25. The method of claim 15 wherein said second 
nucleotide sequence is the human cytomegalovirus Intron 
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26. The method of claim 1 wherein the non-replicating 
vector is a plasmid vector. 
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27. The method of claim 26 wherein said piasmid vector 
is pXL5 as shown in Figure 4 . 

28. The method of claim 26 wherein said vector is pXL6 
as shown in Figure 5 . 

29. The method of claim 15 wherein a balanced Thl/Th2 
immune response is induced. 

30. A method of using a gene encoding a respiratory 
syncytial virus (RSV) G protein or a RSV G protein 
fragment that generates antibodies that specifically 
react with RSV G protein, to produce an immune response 
in a host, which comprises: 

isolating said gene, 

operatively linking said gene to at least one 
control sequence to produce a non- replica ting vector, 
said control sequence directing expression of said RSV G 
protein when introduced into a host to produce an immune 
response to said RSV G protein, and 

introducing said vector into a host. 

31. The method of claim 30 wherein said gene encoding 
an RSV G protein encodes a full length RSV G protein. 

32. The method of claim 30 wherein said gene encoding 
an RSV G protein encodes an RSV G protein lacking the 
transmembrane domain and sequences upstream thereto. 

33. The method of claim 32 wherein said vectgor further 
comprises a signal peptide encoding nucleotide sequences 
immediately upstream of the 5 ' -terminus of said first 
nucleotide sequence. 

34. The method of claim 33 wherein said signal peptide 
encoding sequence encodes the signal peptide for human 
tissue plasminogen activator. 

35. The method of claim 30 wherein said at least one 
control sequence comprises the immediate early 
cytomegalovirus promoter. 

36. The method of claim 35 including the step of: 
operatively linking said gene to an 
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immunoprotection enhancing sequence to produce an 
enhanced immunoprotection to said RSV G protein in said 
host . 

37. The method of claim 3 6 wherein said 
immunoprotection enhancing sequence is introduced into 
said vector between said control sequence and said gene. 

38. The method of claim 37 wherein said 
immunoprotection enhancing sequence is the human 
cytomegalovirus Intron A. 

39. The method of claim 30 wherein said gene is 
contained within a plasmid selected from the group 
consisting of pXL5 and pXL6 . 

40. A method of producing a vaccine for protection of a 
host against disease caused by infection with 
respiratory syncytial virus (RSV), which comprises: 

isolating a first nucleotide sequence encoding an 
RSV G protein or a RSV G protein fragment that generates 
antibodies that specifically react with RSV G protein, 

operatively linking said first nucleotide sequence 
to at least one control sequence to produce a non- 
replicating vector, the control sequence directing 
expression of said RSV G protein when introduced to a 
host to produce an immune response to said RSV G 
protein, 

operatively linking said first nucleotide sequence 
to a second nucleotide sequence to increase expression 
of said RSV G protein in vivo from the vector in the 
host , and 

formulating said vector as a vaccine for in vivo 
administration to a host. 

41. The method of claim 40 wherein said vector is 
selected from group consisting of pXL5 and pXL6 . 

42. A vaccine produced by the method of claim 40. 

43. A method of determining the presence of a 
respiratory syncytial virus (RSV) G protein in a sample, 
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comprising the steps of: 

(a) immunizing a host with a non-replicating 
vector to produce antibodies specific for the RSV G 
protein, said non- replicating vector comprising: 
a first nucleotide sequence encoding a RSV G 

protein or a RSV G protein fragment that generates 

antibodies that specifically react with RSV G protein, 

a promoter sequence operatively coupled to said 

first nucleotide sequence for expression of said RSV G 

protein in the host, and 

a second nucleotide sequence located between said 

first nucleotide sequence and said promoter sequence to 

increase expression of said RSV G protein in vivo from 

said vector in the host, 

(b) isolating the RSV G protein specific 
antibodies ; 

(O contacting the sample with the isolated 
antibodies to produce complexes comprising any RSV 
G protein present in a sample and said isolated RSV 
G protein-specific antibodies; and 

(d) determining the production of the complexes. 

44. The method of claim 43 wherein said vector is 
selected from the group consisting of pXL5 and pXL6 . 

45. A diagnostic kit for detecting the presence of a 
respiratory syncytial virus (RSV) G protein in a sample, 
comprising : 

(a) a non-replicating vector capable of 
generating antibodies specific for the RSV G 
protein when administered to a host, the non- 
replicating vector comprising: 

a first nucleotide sequence encoding a RSV G 
protein or a RSV G protein fragment that generates 
antibodies that specifically react with RSV G 
protein, 

a promoter sequence operatively coupled to 
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said first nucleotide sequence for expression of 
said RSV G protein in the host, and 

a second nucleotide sequence located between 
said first nucleotide sequence and said promoter 
sequence to increase expression of said RSV G 
protein in vivo from said vector in the host; 

(b) isolation means to isolate said RSV G protein- 
protein-specific antibodies; 

(c) contacting means to contact the isolated RSV G 
specific antibodies with the sample to produce a 
complex comprising any RSV G protein in the sample 
and RSV G protein specific antibodies, and 

(d) identifying to determine production of the 
complex . 

46. The diagnostic kit of claim 45 wherein said vector 
is selected from the group consisting of pXL5 and pXL6 . 

47. A method for producing antibodies specific for a G 
protein of respiratory syncytial virus (RSV) comprising: 

(a) immunizing a host with an effective amount of a 
non-replicating vector to produce RSV G-specific 
antibodies, said non-replicating vector 

comprising : 

a first nucleotide sequence encoding a RSV G 
protein or a RSV G protein fragment that generates 
antibodies that specifically react with RSV G 
protein, 

a promoter sequence operatively coupled to 
said first nucleotide sequence for expression of 
said RSV G protein in the host, and 

a second nucleotide sequence located between 
said first nucleotide sequence and said promoter 
sequence to increase expression of said RSV G 
protein in vivo from said vector in the host; and 

(b) isolating the RSV G-specific antibodies from 
the host . 
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48. A method of producing monoclonal antibodies 
specific for a G protein of respiratory syncytial virus 
(RSV) comprising the steps of: 

(a) constructing a vector comprising: 

a first nucleotide sequence encoding a RSV G 
protein or a RSV G protein fragment that generates 
antibodies that specifically react with RSV G 
protein, 

a promoter sequence operatively coupled to 
said first nucleotide sequence for expression of 
said RSV G protein in the host, and 

a second nucleotide sequence located between 
said first nucleotide sequence and said promoter 
sequence to increase expression of said RSV G 
protein in vivo from said vector in the host; 

(b) administering the vector to at least one 
mouse to produce at least one immunized mouse; 

(c) removing B-lymphocytes from the at least one 
immunized mouse; 

(d) fusing the B-lymphocytes from the at least 
one immunized mouse with myeloma cells, thereby 
producing hybridomas; 

(e) cloning the hybridomas; 

(f) selecting clones which produce anti-RSV G 
protein antibody; 

(9) culturing the anti-RSV G protein antibody- 
producing clones; and then 

(h) isolating anti-RSV G protein antibodies from 
the cultures. 
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